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Abstract of KR 20010076803 (A) 

PURPOSE: A manufacturing method is provided to obtain a powder for a soft magnetic core material easy 
in composition control and excellent in workability, soft magnetic features and DC superposing features. 
CONSTITUTION: Fe and Fe-Si alloy or Fe and Si are melted in the first step to have a composition of Si 5 
to 8wt% and Fe as a residual. A silicon steel powder is prepared via gas injection or water injection in the 
second step. The silicon steel powder obtained in the second step is machined using a ball mill, an attrition 
mill, a load mill and the like in the third step. The machined silicon steel powder is heat treated at the 
atmosphere of hydrogen, nitrogen or a mixture gas hydrogen and nitrogen at a temperature of 700 to 
1000deg.C for 4 to 15 hours. Heat treatment removes stress in the alloy powder to produce crystal grains 
free from residual stress and to decrease shearing between the powder and insulation layers in 
manufacturing a soft magnetic core using the powder. 
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e ifse siwss^goi ewg twhjels ear a! 01 e^s ois& ewg a£H°i aii=e^ 

Soil 5o|cf. 



e SS£ Si 5~ 8wt%, tKHS-Ol FeeJ £^0| FeS* Fe- Si&3 SEfe Fe2f Si* SSfl * 7^g^ 4= 

eAhgf a|chi o|gn x^^p-m 4s sss sss» <&x\& *^t^o\\ #ei?> sens- ssnoi ^§ 

b #*]<h o|§n gnns Dh Sij oistji sii, cheeks, 7|7ii7h5eh 

* 700~ 1000°C°| ft*|5L|fe * 4»^Sf S^l *§7^ Sfl7]oM S| 4 _ 15 Aj?J *H £ oj^ 
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£E&, o\mn ns.E ^± 7 a ftsroii 0.1 - 4wt%°i s& a7^«^o^ «o-i£ 121 oi# ss^sisu, oioh z n , 

ZnS, Zn- Sfearate^ ^& 1wt% 0|S|-S WW * JL^f^cH a<H« SA|ofl aort 4 

4:, 34: £Efe 4££f ft?|7|0flAi 500~ 800°C°I *|# XH fif 20~ 120ft Si ia*HE|f|-©S 

oiofl cci-ek ft a^se *±#s ea-asKH ^m^ias msm.* 7^01 goisu ch^# swsswgoi ^ 
4&s 7^01 xm*w n\^mm aas 4 mm xmtw. 

£ 1 

^oi ai^ah^, ewg, ea, surest 

3 Aj| AH 

seal yes as 

£ 16 £ SfgcHi me c|#2 4!A|(H|(H| °\m s<He! ^SAH a 7|£°] stHfc] mnAH tfsl S 

tfgoi «if*fe 7|£ §J n fto|£| g £ (|7|^ 

ft y^se ew-y *^*hss ftg- a 01 ftgm oi«& ?ja^ schsi x&bthoii a-a- ^os, 

&A!|SMIb 5l#g£«go| &*Hs# «o|*M| 4 & Ex|£ K^KHSg ft& 

Afe^ SJ 0| fti^S OIS& OjA^ S0-|°| £1125.1^011 7H0]CK 

415 A^g^g^7|7|, £H47|7|, SftEj ^ftO|= ^ 7|?||#°Hft0ho| d^eSM^SM SttSW D^L-fle 30-|MAi 

s,i« a J m?\ UEKHfe x^AH£s| - £7 i- 3^1 sdtu 

0|fi|- £S 4£0H| ftg^7| ASI-CH Fe, Fe- NiTflfil- tfo| <&X[7\ ^,^01 AH£S AfgsHH AH££| 4l±S| 



OI&I& 0^o[ oi^M ^Aj^g effl-Sfe ^"BS0|(Ni- Fe&3), ^cHAM(Fe- Si- AlSf3) ftt &0| A^£]J1 

afedl, ai-71 n^sol effl-si Nisi e&ol t°H^ ^dlsios H7FeJ &S# ?hx|cH ^cHam easl 

CH&&J^57W^ AH197- 61410® SI ft ft^eJOl Alj^& CH&EJ^S^^*| Al|201 603S0i| 7|]A|=J &0| Af7|^ 
*>»0| A^^X|& ^^0| Al, SSI i^GHj Sl^SFtH &3 §gA| ^ojt *|^*|7|7h 



y=fe fe h ^£ AhSJEJji ?jcK olfe ff^g-S &<£!fKH ffAH^ 7|«tl-Ji o|« sa, x A^\oi oj^-a a|^at|ss. Alls 
tlfe 5joic|. 

M 7 | fl^7h & Ah^ & Xh-fejAH^SOHi b|SH ^0|Sjo S ^ 7CHiO-|7h SOISIJI flat* OIS&SOIcK Si 
6.5wt%0l|AH AF7|a«0| 001 SjO-| ?jA^ ^^01 7hS" ¥4^C|-. 
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zlehlk 371 Bit s\ ff^a-e ssroi s7^tii jEie oi&ii biaisfo^ di^s-oi §7^u x[ymm\ 21& 
#<HsxiEh 7^01 bt^eihs oi&ie- oi^cm si«n 371 ^±301 a™^ ais? ah^Ai tms 

5wt%0|SfS Allff^O^nh sfe &SS 7^CK 

GBMH, & ^SS nHH^.01 ^cH^S egfo^B«H SlsH s|2SSffe 3<tf| *T&S|-(H ^£ tS3^£ 

7h3g£ ^£H& 4= ol- *fl£&>£§ 35|&g|-7|Oi| 0|EEHCK 7|£0fe 3*ff Si ^|f 

o| 5wt% o|3U 9^ SiS §*[, ^AH^ah ehSSM £ Ola easi-^o^ a^aH^S ofe gHojcK 

Ol^JLAi- tfe 7\H*4 mil 

£ iTSsj as ^AB n&lff *llsgScHI sish xflss ^£3 £gm ois^oi soHsj xl|£3SS JSlSfUHI ft 

O^EH, S|ttgS4^0|gh &m*W\M H# SJ^S Stf 8fe ^S&UH tfgSfe 0 |of & ^» 0 fl £J^7^ 

4«<H| Cflff A^ a o|o| ojgfe 7Ho^_ M § jj, ft(H | 5| #7 |. g^^j 3^ ^»cH| UISIWCH SOifil 

0| X-\Z\S\n £|fed| 0|EEH g^A|7|A| ^(I^ = "OA) fi|" ¥4S DHH| 5I^§^A|o| L|-E|-yj % 



fe h 7|& & a-goj s^e si 5~ 8wt%, ^O^lfOl Fe^ £^0| Fe£h Fe- Siffl"3 5Efe FefiJ- SiS SgSfe A^1 

&m; #7i ^h&^i ^ 7^^ ^e^a-AjtHi °istt ess atesfc ^120-^1^; ^120^1 ^ AHi 

S ^3 Sa, O^BldSJ, ^Sfl 7W|7^SSFfe ^307^; #7| ^|3E^I ¥ 7|7H| 7^50| 

4:3 SSI'S Sf 700- 1000°C°I S£7^ ^A|^fe 4^4;, U± 4=4:^ *&7^ e*|7|0fl>H Sf 4~ 15A|Zh 



Iff, e tfSe Si 5~ 8wt%, SoigfOl Fe°J S^0| Fe£^ Fe- SiS3 5Efe Fe£^ Sifi SSSfe ^ME^Ifil-; 

4f7i aihe^i ^ gg@ ssss ^s^jej ewg ^^oii #sis- ^tuth assioi •a^tiE^ &aiz.khi ^3hie^ 
sbj, oHMBi^ai, s^a g°s. 7i^|siej 7^s ^ssi-fe ^30?^; 371 ^30^1* **n ^i^s ^3 sa h s ^ 

700- 1000°C°| SE7h ^A|E|fe 44:, fli 4^4:2^ fflf7^ g^7WAH 4- 15A|7J g£ ^^El^fe 

a^emb is^o^ =?&m<>i 9\m g&mti. 



B tfSHl c\B Si 5- 8wt%, &<H30| FeS ol^oHS ^4:3 &^ ?u|#fe TaHB^IfiF; 37] A|1&^| 

^ ^UIS &g e a JOi| 0.1- 4wt%°] AilB^S ^7htW 54<H£ 1S| 0|3 S^Uft *JA|^b Al|207^|£h #7\ 
* AH^y 01 ^ fi5:S o| gH Zn> ZnSi Zn . S tearate£f 3& SS^IS 1wt% 0|tm S^htfe ^|3& 
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THWSI-E^ U± EE£ ^±2\ £&7k^ &?|7WjAH 500- 800°C£>I S£S ^X|fh M 2f 20- 120¥ S£ 

°j^eis uaiskm a <Hi ^isshfe mmm jl&skm m 



o\m\Mt, & k« mm\ °i7^o=i #a-ii^i mm. 

□jx| ©Al-^tH S|SH e U-^OH) cHtjM ^S^WS, Si 5~ 8wt%, &<H»0| FeEl 

0| £|£s Fe2 j. Fe . Sj *h e Fe2 ^ SiS ggs(.j7 t N 2 , He, Ne, Ar, Kr, Xe SJ Rn 7k= §oi\M SMx| ^£ 

*i o|Ah S 7k* gAKoith '^m-si- n)t[oi g<2tm xm&ct. 

#7| Si 5- 8wt%S 0|#fe HU2|- a-0| 5wt% 0|fk°| fl^&g 7 |.ggo| gf£S|-HS gj-fctf 

* *^*nss aisa ^ &moi eswsfe ae #oi£i°s soisw at©*, 8w t% oi#°i xh7l 

a 7^ oopH htHI yxf^ s^o| wx| °>7[ nflgolcK 
flew, #7| Fe°l SgHfe Si7f 5wt% U 9^0fc Fe 95wt%7|- E|JL, Si7^ 8wt% °J ?3¥0fe Fe 92wt% 

7^ m. 

O\0i nmtl = SJ( BALL MILL) , <Hma|^§J( ATTRITION MILL), Si=ij(ROD MILL) 7|7^oj 7 \ 

oiai- im m\m 7^5« 7H*fe oi#^ &g eaitwu *e &s sbkhi 7W<h ss*15|ai *nas# 
7 |sj ^^o| ^ghg ^ oio^^ ±g trs gas son g^oiis ^m&o\ e>e ^« evs 

Sfl*j gg^s S»A|7i n ^S^S S^A|S ^ oj7| mso\c\. 

#iOi 7|^|^^ 7^g0| ga# ST 700- 1000°C°I &£7^ ^X|£Jfe 4=4:, 

*&7^ fifl7|(H|AH fif 4~ 15AILH S£ SI*HB|&o^ fiAtSOl S|fi fitffi Kfl£tt ^ SCK 

0^7|Oi|Ai, g^ff ttJtiSlSfe 5& 7|^|tj 7^5S 7-ixl^Ai &g g^ LH¥0^ S^S X^7H#|-04 g^O| 

AHsLtr aSHS «^A|?|7| fl&e SS, OiS OlgSfO^ oj^-y S0^» Xf|£# ffllOfl 3.0^o| oha ^^goJi 7)7^ 

7^0^ °m 7[s^m &m ass ^oioi ^eh shearing) oi w^s^fe a* eoi7i a&oick 

o^ei a*is| S£# 4 h 7i^ a- 0| 0|^fe 700°C 0|SKH|AHfe a! TcHaS a^7h fjx^l X^ElDj, 

1000°C ol&oMfc gao] rta£|7HU SS£|fe id^o) 3.n §7^|hs chA| olfi gashsfio^ t\£ t+SO| gj7| C[H& 

old-. 

SE&, Bl A|7_hS ^7|fif 5i-o| ffl-Stffe ol^fe 4A|7i o|fF(H|AHfe S^A|7H ^ aH3So| SSH o|^oHt;]7;[ P^zl, 15 
A|?i o|^(HW= ¥Ah#o| c ao^|7| UK olfe earsi ¥#«o| «a^Bi ai^oi S7^o| tLl-eh ais^o^ 
S7h^^7h %j7^|Aj?_io| x|th *¥&^fe SfcfcSW fxH^cHl *g ¥A«S °i7| fl«H ¥Ah#o| ^sffe ^Sa|?t ?_i^ 
oHlAHEt iJ^Bl ^7| ?lS h 0lcf. 

^s, yjzi-^Eft sasi-o^ ff^a eats Aii^t gina^i -as^xfe, si s- 8wt%, ei-o^oi Feej s^oi 

E|£^ Fe£ ^ Fe . gj^g afe Fb2 j. siS ^^0=1 ?JJ1E( INGOT)* GhSJEl, ^^A| ojX^ s^ 0 | 

sale ssaoi ^^3^ azr^E# ss&ck 

O|0| A^=j ^JUMS ^HE^A=j( JAW CRUSHER), SEfElH&W, ^H&i^ g°i g±H^jl, SS, 0^MB|^a, 
M 7 | ff S g H ojo^ g^fi Sf 700- 1000°C°I g£7^ #X|£|fe 4=4^ S^S] *^7|- 

A ¥*|7!01|AH ef 4 ~ 15A|7_I Si ttjHEIfl-oSAH sStHI fli^ g^S #3*1 x^S 4^ °!tH| gq-. 
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Ah-sh m \ g ^gofl o|*H Mg-S £A^ £±H1M £|SH gfl|-«EH£ E|2, o|oH 7|7^°J 7\ 

52h <H*i£| tfSMlSS MSI 4= ?Mg »l K o| grh 

0|^7| £££ oissl-o^ xhgxiM KHt X|£Sfe UK Si 5~ 8wt%, £HHffO| Fe^ Offo-|£! fli^ 

esi-s ?ui& * ?uis as esi-(Hi o,i~ 4wt%°j *a mm &\f*o\ isi sfe 2~ 4sis ass 

US ^AlficK 

S3 AilE^S g#S|(SODIUM SILICATE)^ 7|go^ ^ A)|E^ £*fg« i^CH. A||e^ ^US WHS] 

SHlAliJosMl M£M^°| 2K3#£4!§ fflol7| fltf 3Jo|cK 

o=|7|opH, -g 7 [ Aliehejfil 0.1- 4wt%£ S-asfrfe o|#fe o.lwt% o|5HH|AHfe AHlsfsj go| *|cH mBo| 

&tfO| ^7|Z>, 4wt% 0|#<H|A-fe AljE^I Aa g 0 | £fS 0^|Sh 4wt% 0|3*°| Ai|g^o^ E £j 

oloi SESiiol off S3 esi-S ^cfoNlAH *l£1|ao1| o| gH sf^^EioH 7 ^ a(HS 

uk oinfl a«^oi^ □jse mm mo\9\ nm^ a g^ sjxi- a^|oj g^Ai?i7i ash Bmnm iwt% oi 

«7>&C|-. 

#7| @S^[b 5tf Zn, ZnS £b Zn- Stearate(0^- ^Ef|0^^)H|- 5f£ 3J0| A|-gE|B|, 0|fe H0HS| gggff *f 

*of S<H<HW &#*^3|- AWM *i§H S4i £fe ^r±9k S^£| £37^ M*|7|<HW 5 

00- 800°C°| £ES *H ¥ 20- 120£ SE S2*HB|# 4JA|«M fctfg 30-|# *||£*MI m 

gfX|«|-0=| ^^§S^a§ m 500°C 0|^CH|AHte 3|AE^S|A|^ ^^J0| 3JL 800°C O|^0-i|AHfe 

AH|e|-^0| J^oo^, 20g O|Sf0l|AHfe «2|*HB| S.J1^7^ £!¥§U 100g O|^0fAffe 3.0-\£\ ¥^ft(e!^E!^) 

si Bs^7^ si°°s iooe oi^r a*ibiv n&7h gj7i mieoicK 

o\$ tie M\2im <&x\# a<Hfe 67|, cH7|^Y^ a<Hsj sah s M ssh7| ^|sn atHsi i D Joj| #b| 

<HiAEi|a ^& <hi*ai ^xi §os au*isisosAM una ff^a 3o^7^ &«acf. 

&e e Afe^^oi nm g^o| pi oi oige ao-it tJhsi- 

7 J0| 4lA|^gjo D j > 7h 4JA|(H|(H| [Qfs ^#g^SAH # 37W(H H 1011 ZLEH^^ b|jE EAi^gcK 
[4JA|0| 1] 

Si 5.3wt%, B<MST FeS Off ff^^S SAHgog . 140 mesh H7|fi! ^JSS §^fe MtfS 7=flS& Jf 8A| 

ZLtj ^(H, 0.4wt%S| £S A^|B^^o^ 2 S\ aSMUS SShll, 0.3wt%£| 0^- a^Io^a]- ga-AHS S7^(H SIS 
27mm, LH§ 14.7mm, *0| 1 1 .2mmS| H0|-B ««SHH, 600°C°1 Si &fl7|«|-0flAH 1A|?J <a*HE|Sho=t S0-|» 
£.^^dK h JSaH 1). 

X1|i=! LM S^S 3621 Sti ^ 1kHz, 1V°J °J7^1, 0- 30A £J 

[ ^Al0i[ 2] 

Si 7.5wt%, &01^ FeS Off 0^5! ffi&S ^gA^o^ . 140 mesh 37 |o| oigg ^dh^ ^|ZE& * 12A|?i 
o| 4|AWjL, 950°C°| 1^ gfl7|fh0l|Ai 5A|7h ffl*jS|SfSJ^. 
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ZL&j *oi i.0wt%S| Alia-sjoS 1SI S^HU* 0.3wt%S| olfc- ^E|oH!tt S7^(H sis 

27mm, LH3 14.7mm, fcO| 11.2mS| SOU 760°C2] m± &S\7\#0V<\ 40ft g& BflEiSfcH SOM 

&^S|-«cKttS^ 2). 

[ ft|A|0| 3] 

Si 6.2wt%, &<Hgf FeS offo-|*| ff^a-S iJiM« tfSjl, r5L3.&-jA=j, SflD^S ftiHS * SiiS 16A[7i 

4WbU, 850°CSJ ftfl7[t^|AH 8A|?J S2h S*fB|*KHCf. 

aid #^0i 0.6wt%S| St JMBjog. 24| S^US SSU, 0.3wt%S| 0^- AEfloHltf SIS 
27mm, LH3 14.7m, *0| 1 1 .2mmSj £hS ^oj-fi £§tFoi 7 oo°C°i ft?|7|SW]Ai 2Aj?J go} o^ElSKH SO-|ft 

0-ti«nacKtta«i3). 

[U|jjl(H| 1] 

= B| M GJ|. eHB^O^MPP} ftghS A^SfhO^ fljg 27m», UIS 14.7mm, *0| 11.2mm°| S£ H<H# All^t^o^ B\3L 
n 1), HE Eh ^CH^e £m # A^^Oi Ah 7 | ^ ^oj^j. 37] o| =, 0 ^ XliZES^( BUM 2), 0|ftO| £ 

b smss^gg ^A|(Hi 1^ ^oj= um^\. 

E. 10\\ m S0|, H^CH| 5|fW §*j£|X| °># [[« ^ 2£7|0fe 100% S| ?XtSft MO|C^ g& 

EI7HI £JH 3,1,22] g^fe L^y #g u\jiM 1.2fe feW^S 

[flEW, uijjL^H 1,2<H| Ulsfj fl-gsH 3,1,27b cj ^g^^S- 7 Whs. QhziLHlsS a<Ho| cH^ stttsi-tH, ^ 
t\ ft aaf &g a-ttlol £|SH x^aflss fl^g-S ftStSEHs. xil^sn o|# o|gsM ewg scH# x^a- 

0I4KHIAH A||*| ^ h o|, ft ai-goil [[^e ojx^ x^^Hsg ffig- ft St ^i^l> hH J 5= ! o| ftSt* o|gtf 

5d«H, <Sa>7| ^^o| fl^S ftB-SSfcH *ha*H£3. Ahg£* 7^0| golfU 7|£2| Al-y^s^ 

SraH, 7^ 0 | ^a^o=| Ai|^*<7^ H&tt 4= xllSEW. 

(57) «fl 

Si 5~ 8wt%, So^lfOl Fe^ S.&0\ FeSh Fe- SiffS 5Efe FeSf SiS Sgtfe ^10"^|Sf; 



#7| Slll&^l 4 4ftA^^ SEfe N 2 , He, Ne, Ar, Kr, Xe 5! Rn 7^ g(H|AH aHehsJ ^ 7 |-x| ¥7^| o|^S * 
Stf 7^(H| o|& 7^ftAh^A| 0 ^j o|g H ^^7J ^|^^- ^|2&^|2h 
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&7| X\2BX\ * Ji£S ff±S- MiTS ttiJ, <Hee|-HB, i°£ 7|^|7Fg3fe fll3E^I2h 

$7\ n\3#n * 7\n 7\&o\ &ss sirs or 700- iooo°c°i ^xitfe ^ 

S| *&7hA &%\7\0\\k\ 2f 4~ 15A|Z.h S£ 3*iE|Sfe *«4&*» SBS^ 0|^0^fe °HX>& A> 

2. 

Si 5~ 8wt%, S-oHlfol FeE! 2£^0| £|£^ Fe£|- Fe- Si&3 SEfe FefiF Sift ggtfe flHE^|£h 

#7| flHE^I * gg@ SSS* ^SSFJEI *£<H| #£|# ZLPlth SSUol &AIZKHI yJ4£lE^ 

^o=| efcfe *i|2EMIfi|-; 

#7i «i3&^i# mm *we eas q 700- iooo°c°i st?^ ftxssfe 4=^, 4^5* a^si ss- 

7^ gfl7|oUH ar 4- 15A|?J g£ S*|E|Sfc xi|4EW« SiTtM offo-|x|fe ^S°S *fe <£M£ 
3. 

Si 5~ 8wt%, &o^O| Fe£ 0|^<H£! fig ^UWfe XlllEW; 

#7| * ?h|@ S3 etfofl 0.1- 4wt%S| *ff Alleys S7W<M *1<H£ is] o|tf 4!A|ffb *l 

2EM|£|-; 

%7\ n\2#n * g«« a M±# flsH Zn, ZnS, Zn- StearateSt ^tt^ft 1wt% 0|t^ SPMfe 
*|3EW; 

^7i m&n *<hi n^moi sow x^s^ aneaisi-; 

00- 800°C°I ££S *H 2T 20- 120£ S£ S*HB|# ojx^ ^o-|S x^sfe fl|5&*l# Sff*KH 

o|*(H*|fc 5# HSo^ sfe egfS 0|g£h S o^| xfls^g. 
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